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The University of Dayton

News Release
Sept. 17, 1993
Contact: Candace Stuart

CSERIAC HELPS GATHER INFORMATION NEEDED
FOR NEW GENERATION OF FASTER, SMALLER COMBAT VEHICLES
DAYTON, Ohio-- You can fit crews into a smaller combat vehicle if they lie on their
stomachs. But don't expect them to perform well that way and don't expect them to like it.
For hot meals, forget a microwave oven -- it won't work in a combat vehicle. And
when crew sizes are reduced, prepare for the effects of sleep-deprivation and heavy workload,
say University of Dayton Research Institute (UDRI) psychologists who studied crew
performance in combat vehicles.
The U.S. Army wants the next generation of combat vehicles, using technologies
developed under such programs as the Composite Armored Vehicle Advanced Technology
Demonstrator, or CAVATD, to be lighter, faster, and operate with fewer crew members, but
with a high degree of survivability.
In the conceptual stage, planners for the Department of Defense needed some critical
information, including: How do human beings act after they're cooped up together in a
~

combat vehicle for as long as 72 hours? What's the best way to restrain crew members who
are bumping over rough terrain? What is the smallest amount of water that can be carried to
keep the crew alive?
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The Army found its

answer~)

at CSERIAC -- the Crew System Ergonomics Information
,
Analysis Center, a Defense Department organization sponsored by the Defense Technical
Information Center, managed by the Human Engineering Division of the Armstrong
Laboratory and operated by UDRI.
Michael Gravelle, a research psychologist for CSERIAC, assisted the Defense
Department in gathering information for the conceptual design of the next generation of
combat vehicles. One of the Army's main objectives, Gravelle said, is to make the combat
vehicles lighter so they can be deployed quickly and in great numbers.
"We need to respond quickly to events around the world, as in Somalia and the
Persian Gulf War. A lighter, more efficient combat vehicle allows a sizable force to more
rapidly deploy," Gravelle said.
One of the questions for CSERIAC: What happens, physically and mentally, to a
crew encapsulated together for 72 hours? "What happens is a very rapid degradation of
performance," Gravelle said. "The lack of personal space, sleep deprivation and the isolation
are all factors that affect the crew's performance. With as little as 24 hours without sleep,
crew performance on various tasks and jobs, such as locating a target, can become severely
hampered."
Asked to look at the implications of reducing crew size from four to three or two,
CSERIAC concluded that reduced performance could likely result. "There are still going to
be quite a few jobs. Under sustained and continuous operations, smaller crews are going to
become sleep deprived and their performance will suffer."
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Gravelle, with CSERIAC research psychologists Chris Sharbaugh and Karl Huber,
answered a number of questions the Army is pondering in its CAVA TD design:
• Designers have considered a low-profile configuration in which combat vehicle
crews would lie on their stomachs. Crews perform best in a partially reclining position,
Gravelle said. "Both upright and semi-supine positions are fairly equivalent in terms of
performance. But it's reduced drastically when lying on your stomach or back. That appears
to be totally unacceptable."
• The Army needs a restraint system to keep crews in their seats. "It became clear
they need a system to restrain the crew men both forward and backward. They can go in any
direction. To keep them in their seat, a harness system is needed."
• CSERIAC looked at various ways to prepare food, and ruled out a microwave oven
because it requires AC power, when combat vehicles have only DC power. In addition,
microwaves are sensitive to vibration and could not withstand the bumpy ride. It is possible
to mount heating devices that would allow crews to boil food in a bag.
• Hydration is one of the most critical needs. CSERIAC determined each person
needs 5.8 liters of water over a 72-hour period.
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